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The  Density  of  Adsorbing  Malrrials 

BySn  vHT  McLean,  M.A. 

Prenenttd  by  Pkok.  (..  F.  Birton,  I  .K.S.C. 

(Kcad  May  MiTling.  lOl')) 

The  density  of  aHsorhing  matfrials  has  usuallv  Urn  fdund  l.y 
means  ..f  a  p>  Vnnnutir  as  follows:  A  tiiU-  oontaininR  the  sample 
under  test  is  lu  atid  to  exin  1  the  adsorUd  ^a-,  cvaniated  and  M.iled 
up.  The  tuU-  is  then  weJKhed  and  the  staled  tip  l)rf)ken  olf  under 
boiling  water  which  rushes  in,  fillinK  the  ix.rcs  „f  the  material.  After 
coolinK,  the  tuU-  is  plaixd  in  a  pyknometer  and  the  usual  |)r<.cedure 
followed. 

The  following  result-  for  r....-<.nut  rhan-oal  have  Ixfti  ol.tained  hy 
this  methojl: 

kichardson'  16 

Miss  Homfray^       1-67 
1-68 
The  object  f)f  this  exjieriment  was  to  appiv  the  volumenometer 
method  to  determine  these  densities.    The  gas  used  in  the  volumeno- 
meter was  helium  because  it  is  not  adsorbi-d  at  ordinary  roon  temtxr- 
ature. 

A  diagram  of  the  apparatus  is  shown  in  Fig.  1. 

The  sample  under  test  was  placed  i.  the  tulje  X.  It  wa;5  hi  ited 
to  a  temtxjrature  sufficient  to  expel  all  the  adsorfjed  ga  and  the 
apparatus  was  evacuated.  Pure  helium  was  then  admitt.  i  through 
the  Travers  siphon  T.  Let  V  he  the  volu-ic  of  the  appar.iM-  .U.ve 
the  point  M.  The  mercury  in  the  tube  MN  was  raised  to  M  |H,.fl' 
and  the  pressure  of  the  gas  measured.    Let  it  be  P,. 

The  mercury  wa..  then  lowered  to  N,  increasing  the  volume  from 
V  to  V+v.    If  the  resulting  pressure  is  P;,  then  bv  Boxle's  La« 

P.V  =  P,(V+v) 

andV=  J^ 
Pi -P. 

w  ence  V  may  be  found,  if  v  is  known. 

Thus  if  Vi,  the  volume  with  the  tube  X  empty,  and  \':,  the  free 
lume  when  the  material  is  in  it,  are  determined,  the  volume  of  the 

'  Richardson:  j.  .Anier.  Cheni.  Soc.,  1917. 

'     liss  Homfray:  Zs.  f.  phys.  chem.  74,  1910,  p  152. 
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Figure  1 


sampU  is  V,- V,.    If  M  is  the  mass  of  the  sample,  the  density  will  be: 
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